In this paper, we propose a 4-transistor active pixel sensor(APS) with a novel correlated double sampling(CDS) circuit for the purpose of extending dynamic range. Dual sampling techniques can overcome low-sensitivity and temporal disparity problems at low illumination. To accomplish this, two images are obtained at the same time using different sensitivities. The novel CDS circuit proposed in this paper contains MOS switches that make it possible for the capacitance of a conventional CDS circuit to function as a charge pump, so that the proposed APS exhibits an extended dynamic range as well as reduced noise. The designed circuit was fabricated by using 0.35 2-poly 4-metal standard CMOS technology and its characteristics have been evaluated.
INTRODUCTION

Complementary metal oxide semiconductor(CMOS)
image sensors(CIS) have a wide range of applications from consumer applications and machine vision applications to scientific research applications [1] . Some challenging issues in CIS are noise and dynamic range(DR), which are defined as the ratio of a pixel's saturation level to its signal threshold, decided based on noise level. Noise and DR are important parameters in determining the performance of CIS. Various approaches have been proposed to reduce noise and extend DR, based on various approaches such as linear-logarithmic CIS, multiple sampling, overflow integration capacitor and dual sampling [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . These approaches, however, suffer from variously noise, nonlinearity, lower sensitivity, reduced operating speed, and lower resolution. Logarithmic sensors may greatly widen the dynamic range in the high illumination region by compressing the image signal, but they suffer from noise problems in the low illumination region. In the case of linear-logarithmic sensors, linear sensors compensate for this problem. Although the problems in low illumination can be compensated for, the nonlinearity problem of logarithmic sensors still exists. Multiple sampling combines several images with different light integration times. Generally, an image that has a long light integration time shows good quality in the dark area of the incident scene but leaves the bright areas saturated. A short lightintegrated image can compensate for this deficiency. Since this technique samples the amount of photo generated electrons just before saturation, not only dynamic range but also signal-to-noise ratio(SNR) is improved. However, this approach requires a high frame rate readout for a wide dynamic range. Many researchers have tried to control the amount of accumulated charge. For this purpose, charges in highly illuminated pixels are partially transferred to a small capacitor via a switch. As this approach requires a capacitor and a switch, its pixel size is larger than standard. 
DISCUSSION
Compared to previously reported APS and CDS circuits, the proposed approach has several advantages. The proposed sensor performs the combination of two images by turning on the internal transistor M 14 ; therefore, external equipment and digital signal processing are not required.
All that is needed is a simple pulse signal. In addition, charge accumulation times for both photodiodes are the same, as such, they are free from the temporal disparity problem. An expected drawback of the proposed APS is the increase of pixel size, which could be minimized by applying a stacked photodiode structure [19] . 
CONCLUSIONS
A dual sampling 4-transistor APS with a novel CDS circuit was designed and fabricated using 2-poly 4-metal 
